GENERAL COMMENTS
This study analyzes Medicare fee-for-service claims for emergency department visits for the years 2006, 2009, and 2012 to measure trends in high-intensity emergency care, as well as provision of specific services and subsequent hospital admission. As the authors note, the study is significant, because emergency care is a significant portion of U.S. health expenditures. Greater high-intensity ED care may save money in the long run by avoiding even more expensive hospitalizations. On the other hand, increases in highintensity ED care could merely reflect upcoding by healthcare providers that raises reimbursements, without improving patient care.
The data source for the analysis is comprehensive and useful for measuring changes over time in care and expenditures. The methodology is appropriately detailed, particularly the breakdowns of changes in visit rates by diagnoses and the measurement of services provided during each visit. Following are my comments:
1. My main concern is that the discussion of the results may be overly optimistic in ruling out the potential for upcoding (p.17, line 25): "Our study of ED visits is consistent with other studies suggesting that the fear of upcoding due to EHRs may not be fully warranted." The fact that increases in the rate of high-intensity visits that occurred over time were accompanied by the provision of more services does not rule out the possibility that upcoding could have occurred simultaneously. Because the authors' dataset is so large and detailed, I would recommend a different analysis. Estimate the logistic regression in Model 4 in Appendix 6 (regression of the high intensity indicator on patient characteristics, comorbidities, and services) separately for each year of the sample. This approach allows for the most flexibility in how each patient characteristic or service predicts the probability of a high-intensity visit in each year. Then take the sample of patients admitted in 2006 and predict their probability of a highintensity visit using each of the 3 equations (2006, 2009, and 2012 Comment: This is a very interesting study and I think this paper could make an important contribution to the literature on emergency department utilization. My main concern is that you looked at many different variables and it is overwhelming to follow the paper at points. This manuscript could benefit from a conceptual model that illustrates your hypothesized relationships among variables and some work on tying together the loose ends into a cohesive message. I especially think the multilevel model deserves more attention and it should be more explicitly stated what the relative contribution of each set of independent variables is to the uptick in high-intensity service billing.
Response: Thank you for your feedback. We agree that changes were needed to improve the clarity of the manuscript and to better delineate the conceptual model. In the introduction, we have clarified the concepts of high-intensity billing and the potential mechanisms for the rise in billing for highintensity care. In the Methods section, we have changed the "Outcomes" subsection to "Conceptual Model and Outcomes." Here we explain in greater detail the relationship among the variables examined and their theoretical relationship to high-intensity service billing.
We agree that the multivariable model deserves greater attention and have moved the results from the Appendix to the main tables and figures (now Table 3 ). We have also now described in greater detail in the Results section the relative contribution of each variable to the model's explanatory power for high-intensity billing. Finally, we also included an additional logistic regression model approach suggested by Dr. Ho in which we perform two separate logistic regression models for each year, apply the coefficients from 2009 and 2012 to the data in 2006 and then compare the observed and expected number of high-intensity visits using this approach.
Page 3: Objective could be more clearly stated. The first part of it is clear but the second part is vague. I'm confused as to why you mention inpatient services because the rest of the abstract focus on outpatient ED visits.
Response: We agree and have changed the objective to read the following:
"To characterize the trends in billing for high-intensity emergency care among Medicare beneficiaries and to examine the degree to which trends in high-intensity billing are explained by changes in patient characteristics and services provided in the ED."
Page 5, Line 13: This is the first mention of admission rate as a variable in your analysis. It seems like an important factor in assessing the intensity of visits and should be in the abstract.
Response: Thank you for this suggestion. We have now mentioned the calculation of admission rate trends in both the methods and the results sections of the abstract.
Page 5 Lines 25-35: I'm not clear as to why the number of services provided is a reflection of practice patterns. That link needs to be me made more explicit, and it seems like hospital admission should be included here.
Response: We appreciate the opportunity to clarify this. We have added an explanation in the preceding paragraph indicating that "services" include laboratory, radiology, and other diagnostic tests, as well as clinical procedures that are considered to represent the intensity of work performed during a visit. Additionally, as mentioned above, we have added further explanation in the introduction and methods sections to clarify the conceptual model.
With respect to hospital admission, we performed our multivariable modeling stratified by whether the visit resulted in admission or discharge. We did this because the detail of services provided in the ED varies substantially based on patient disposition from the ED. We have substantially greater detail regarding laboratory and radiology testing for discharged patients (mean of 8.6 services per visit in 2012) compared to admitted patients (1.41 services per entire hospitalization). We have now added the following sentence to the end of that paragraph for further clarification.
"This was performed for visits overall and stratified by patient disposition (admitted versus discharged)."
Page 6, Introduction: This is the first mention of EHRs and their potential to cause upcoding. If that is a central motivation for conducting this study, it should be mentioned in the abstract.
Response: We agree and have changed the "Objective" portion of the abstract to read as follows:
"There has been concern that an increase in billing for high-intensity emergency care is due to changes in coding practices facilitated by electronic health records. We sought to characterize the trends in billing for high-intensity emergency care among Medicare beneficiaries and to examine the degree to which trends in high-intensity billing are explained by changes in patient characteristics and services provided in the ED."
Page 8, Line 13: I think CPD code is supposed to be plural.
Response: This has been corrected. Page 8, Line 27-30: I'm still not clear about the relationship among the variables of high-intensity visits, hospital admission rate, ICU rate, and number and type of procedures per visit, and your focus at least in the abstract seems to be only on the first and last variables. It would be helpful to have an explanation and even a conceptual model detailing how you see these factors interacting and being related to the main outcome of high-intensity visits, as well as how patient-level factors influence the outcome. My sense is that you are trying to parse out the relative contribution of each factor to the overall trends in high-intensity visits but it's not cohesively brought together in the paper.
Response: Thank you for calling attention to this. We have substantially revised the introduction to better explain the potential mechanisms for the increase in high-intensity billing as well as the rationale for our study design. Additionally, as mentioned above, we have changed the "Outcomes" subsection of Methods to "Conceptual Model and Outcomes" and have explained in detail each variable's relationship to the outcome of high-intensity billing.
Page 8, Lines 44-48: It seems redundant and adds to the confusion to discuss hospital admission and ICU admission here again.
Response: The redundant reference to hospital and ICU admission rates was eliminated in our reorganization of the methods section as described above.
Page 9, Line 6: Should add the word "status" after teaching
Response: We have added the word "status" after teaching and moved this reference up to the end of "Study Setting and Design" section.
Page 9, Line 25: I assume you mean clustering for multiple observations from the same patients but this should be stated more explicitly
Response: Thank you for the opportunity to clarify this. We did not cluster for multiple observations from the same patient. GEE software in SAS does not allow two different sources of clustering in the same model, and we thought the outcome was more likely to be driven by the ED in which the patient was treated rather than the individual patient when accounting for other patient characteristics. Thus, we chose to cluster at the level of the ED rather than the patient. Additionally, with nearly 2 million ED visits, it would be practically challenging to cluster by patient and still get the software to run.
Page 11, Lines 20-22: By "inpatient" I assume you mean hospital admission and ICU admission? This model seems to correspond to the secondary outcomes discussed on page 8 Lines 27-49. The original discussion should be more clearly labelled so that the reader can understand the different levels of variables (inpatient, outpatient, and physician services).
Response: Thank you for calling attention to this. We have amended the "Conceptual Model and Outcomes" section as indicated below to make it clear that inpatient services refers to ICD9 procedures from inpatient facility claims for ED visits and the subsequent hospitalization. "Outpatient services" refers to CPT procedure codes from facility claims for ED visits among discharged patients. Physician services are CPT procedure codes for non-evaluation and management services billed separately from the facility claim for all visits.
"As such, we determined the mean number of services provided per visit according to the ED facility claims. For discharged patients, we identified all services on outpatient ED facility claims (outpatient services) such as laboratory and radiology tests and clinical procedures that occurred in the ED. For admitted patients, services from inpatient facility claims (inpatient services) may have been provided at any time during that hospitalization, including during treatment in the ED, as we could not readily distinguish the location of services provided for admitted patients in this dataset. We also determined the mean number of physician professional claims for services other than evaluation and management for all visits (physician services)."
Page 12, Lines 34-49: It seems like if there was an increase in visits to teaching, for-profit, and trauma centers, those factors could likely account for more high-intensity billing. How do you account for this in your analysis? You don't discuss using these factors in the any of the models described in the previous section.
Response: Our GEE model clustered patients within EDs using an exchangeable correlation structure which, to a large extent, makes the analysis behave like a within-ED analysis. In essence, a time trend is estimated within each ED and then those time trends are aggregated across all EDs. Shifting patients from one sort of ED to another will have minimal impact on our results.
To further assure ourselves that shifts between EDs are not the source of the increases in intensity, we also examined if particular types of hospitals had substantial differences in proportion of highintensity visits or differential trends over time. As shown in the table in the accompanying response letter document, trauma centers had a similar proportion of high-intensity visits and a smaller increase over time relative to non-trauma centers. If patients had shifted to trauma centers, we would have seen a slightly smaller, not larger, increase over time. There were small differences by profit and teaching status that seem unlikely to account for the time trend in our sample.
Page 15, Line 46: Page 16 Line 16: It seems like this multilevel regression model should be the crux of your analysis but it's barely discussed and the results are relegated to the appendix.
Response: We agree that the multivariable regression results should receive greater attention. The results of the regression sequentially incorporating patient characteristics have been moved from the Appendix to Table 3 . We have expanded our discussion of these results to emphasize the relative contribution of each factor to the model explanatory power as described above. Also, we performed an additional regression analysis applying the coefficients from later years to the 2006 data to compare observed versus expected high-intensity visits to further quantify how much of the variation remains unexplained after accounting for changes in patient factors and services provided. Response: This line has been changed as follows:
"In our study of elderly Medicare beneficiaries, we found that ED visits are increasingly billed at the highest levels of intensity, with nearly 60% of ED visits in our sample coded at a level 5 or as critical care in 2012, up from 46% in 2006."
Page 17, Lines 13-23: You haven't established this finding yet in the article so it seems out of place in the discussion
Response: We agree that while our findings suggest that moderate acuity conditions saw greater changes over time, we did not specifically explore whether this phenomenon explains the decline in admission rate. Therefore, this sentence has been changed to better reflect our study's limitations and has been moved to the subsequent paragraph, which discusses the idea that higher-intensity emergency care may facilitate the trend toward greater reliance on outpatient care.
"ED visits in the U.S. have continued to rise10 32-34 despite health insurance expansion and cost control efforts that were predicted to reduce ED utilization. The role of emergency medicine in the acute care landscape has also expanded,35 with EDs assuming greater responsibility for managing complex problems while reserving limited and costly hospital capacity for those truly requiring inpatient care. With the growth of alternative payment models, reducing admissions for ED patients with moderate severity problems has been proposed as a strategy to reduce costs.36 Our findings are consistent with this new model of emergency care. We found an increase in services while admission rates fell, even after accounting for the growth in observation stays. We found the greatest increases in high-intensity billing and services among conditions with moderate baseline intensity such as pneumonia and intestinal infections, for which the decision to admit likely involves greater provider discretion relative to higher acuity conditions. While our study was not designed to assess the relationship between intensity of emergency care and admission rate, it is possible that doing more for patients in the ED may have allowed a greater number to be safely discharged. The rise in number of services, including critical care procedures, provided during hospital admission suggests that the average acuity of patients who ultimately are admitted may be increasing over time."
